The Case ∣ A 66-year-old male with hyponatremia  by Ali, Nicole et al.
Kidney International (2009) 76, 233–234; doi:10.1038/ki.2009.150
The Case | A 66-year-old male with hyponatremia
Nicole Ali1, Louis J. Imbriano1 and John K. Maesaka1
1Department of Medicine, Winthrop-University Hospital, Mineola, NY, USA
Correspondence: John K. Maesaka, Department of Medicine, Winthrop-University Hospital, 200 Old Country Road, Suite 135, Mineola, New
York, 11501, USA. E-mail: JMaesaka@Winthrop.org
A 66-year-old man with coronary artery disease, previous
myocardial infarction, coronary artery bypass, hypertension,
seizure disorder, and multiple myeloma was referred for serum
sodium of 125 mEq/l. He denied dizziness, headache, dyspnea,
nausea, vomiting, or paresthesia. He was diagnosed 30 years
earlier with hyponatremia. He denied unusual thirst, but
admits to consuming very large amounts of liquids, and
complains of nocturia. In fact, he relates a desire to drink fluids
at all times and, on one occasion as a teenager, drank water out
of his home toilet after being locked in a bathroom with the
water source turned off. At admission he admitted to drinking
4 cups of tea in the morning (totaling about 1000 ml), and
more than 24 12-ounce cans of caffeine-free diet soda per day
(totaling about 8600 ml). He remembered excreting more than
10 l of urine for a 24-h urine study in the past.
His current medications included metoprolol 50 mg, BID;
phenobarbital 90 mg, TID; felodipine 5 mg, OD; rabeprazide
20 mg, OD; aspirin 325 mg, OD; alprazolam 0.25 mg, HS;
nitroglycerin sub-lingual PRN, Zoloft 75 mg, HS; and
Vitamin E 400 u, OD. Tables 1 and 2 present the serum
and urine studies, respectively, when the patient was studied
at our office.
What is the cause of the hyponatremia?
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Table 1 | Serum studies on patient with hyponatremia
Sodium 129 mmol/l
Potassium 4.6 mmol/l
Chloride 95 mmol/l
CO2 25 mmol/l
Creatinine 0.6 mg/100 ml
Blood urea nitrogen 9 mg/100 ml
Uric acid 3.7 mg/100 ml
Phosphorus 3.9 mg/100 ml
Renin 0.59 ng/ml/h
Aldosterone 12 ng/dl
Table 2 | Urine studies on patient with hyponatremia
U osmolality 88 mOsm/Kg
U sodium 18 mmol/l
U potassium 4.6 mmol/l
U creatinine 95 mg/100 ml
Fractional excretion sodium 1.02%
Fractional excretion urate 8.1% (normal 5–10%)
Fractional excretion phosphate 17.2% (normal o20%)
U, urine.
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The Diagnosis | Psychogenic polydipsia
The low urine osmolality of 88 mOsm/kg is consistent
with central or nephrogenic diabetes insipidus, but the
presence of hyponatremia makes diabetes insipidus unlikely.
The history of increased thirst makes psychogenic polydipsia
more likely. The patient was partially compliant with a water
deprivation test, achieving a urine osmolality of 140 mOsm/
kg, suggesting an increase in antidiuretic hormone and renal
responsiveness to the hormone, consistent with the conclu-
sions of other authors.1,2
Our patient’s initial urine osmolality is consistent with
water excess. A normal kidney (glomerular filtration rate
120 cc/min) can excrete about 10% of the glomerular
filtration rate as free water (12 cc/min 1440 min/day), up
to ingestions of nearly 17,000 cc of water per day without
affecting plasma osmolality. Hyponatremia develops when
free water intake exceeds free water excretion. Excess water
intake reduces plasma osmolality, and sodium suppresses
antidiuretic hormone secretion, initiating a cascade of
reduced water reabsorption in the distal nephron, decreasing
urine osmolality to a minimum of 50–60 mOsm/kg.
Psychiatric patients have mild hyponatremia because basal
vasopressin is relatively higher for the degree of hypona-
tremia, which may explain their impaired ability to dilute the
urine. This was attributed to a reset osmostat, an upregula-
tion of the V2 receptor, or, alternatively, to increased
sensitivity to antidiuretic hormone.1
These patients appear to have a greater desire for water at
any given level of plasma osmolality, below the osmolalities at
which arginine vasopressin secretion begins.1 In addition
to the altered osmoregulation, Thompson showed that
non-osmotic regulation of thirst occurs in compulsive water
drinkers, such that drinking suppresses thirst and arginine
vasopressin secretion, possibly through pharyngeal
electro-mechanical stimuli, allowing the excretion of the
excess water.2
Furthermore, the coexistence of hyponatremia and hypo-
uricemia has been used to differentiate syndrome of
inappropriate antidiuretic hormone (SIADH) from most
other causes of hyponatremia;3 this coexistence has also been
reported in psychogenic polydipsia and cerebral–renal
salt wasting (C/RSW).3,4 The hypouricemia in SIADH and
C/RSW is largely due to increased fractional excretion of urate
(FE-urate).4 In contrast to SIADH, the hypouricemia and
increased FE-urate persist after correction of hyponatremia
in C/RSW. The normal FE-urate in our patient suggests
that hypouricemia in psychogenic polydipsia differs mechan-
istically from that of SIADH and C/RSW, and that chronic
hyponatremia or hypo-osmolality does not increase
FE-urate.5
This case illustrates the importance of utilizing FE-urate
when evaluating co-existent hyponatremia and hypourice-
mia. A normal FE-urate in such patients should exclude
SIADH and C/RSW as possible causes.
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